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i 

1 ] *«±«C^S ftfcA 1 . G a . In, 
A s J: V P #> 6 & £ ffi <fc 0 SIR $ ti & S b £^t? 3 tc 

i n a s ws&fr 6 a 4 mrnwrn i^wu mm—it-sm 

I n A s ©te¥5E&©± 5 %&S*l<D&T-m&>S: 
©ffiSMfteWU *o| nAs «fc 9 K*> ? 

[»*9(2] ii?iE*J®jk6fcS^ttJI©S-?igK 
*s. 5x l o ,6 ~8x l o^/crn'Offiffl-C^-SCt 



2 

K:f2iiK©»Jl#. 

[iS*^4] *«±{Cfl5fig$tx/cA 1 . Ga. In. 
A s *5 <fc Xf P * P. % £ ft J: <3 3SJR 3 ti i> S b £^t? 3 tc 

In, Ga,.. A s (0 <x <l.0^»JBI*>6&-5*jgft 
i^Wb. ttW-^b^HMMWAtl n, Ga,.,As© 
f&MBt© ± 5 9««F»J©«me»**r U ffllBiWRft* 6 
&4¥*t*Ji©*f>tt < <!: h 5 fig«±©fi!nffl** L . #> 
10 oin, Ga,., A s J:9*$&/0 F^f -;<:/x*;l, 

[IM5B5] ISlKMSnfcAl, Ga, In. 
As*s«fcO'P*'6fe*fflfJ:<3SiR3n-5Sb*$tf37C 
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In, Ga,., As, Sb,. Y CO <x ^1.0 , 0 £y 

<i.o)»gi*>6«t4*a«*»*wi/. tm-it£&m 

Win, Ga,., As, Sb,., ©&T-S£fc©± b% 

u< t$>'bfey.±.<Dmm*mv. *>oi n , Ga,., 

As, Sb,., J:9*#ft^*>F*>;>:/x*JU¥--£ 

i)K 5X1 0"-8x l O'Vcm'Oiifi.SCi 
3WF-^"3ti-C«r»4Ci4Wft<fr*l»*3B4ttl»0 6 

*5 f - y 3 t, c & 4 t h i naos 4 ft t, >l- 7 
©t,>-rn*>©JicciBtE©fSJi<*. 

[IffJjaS 9 ] iftfB F^-^B^^ Si. S . Ge. 
s e ©^-rn^-c^s C t =&^S5:iTSifi*^ 1 ftt<> I, 
3 . 7 £fc«8 <Dd»-rtl*©«K:l3tt<WWB#. 

c it mm i o j friawgrtpe & mm&m<D±Mic . 

iiytBP?M^6ft£¥«#B©te^m©±5% 

«rt©te^5Eifc£Wu «na»H36>6tt***»Ji©^ 

ft < £ fe 5 {S«_t©ffitafiI£W U . 3ft»o«TEWH*> 6 ft 
J:*)*S&<»0 F¥ + -^i^M-^L 
■C C » 4 C 4 i r S lt*5! 1 ftf B*£©*S B#. 

5 x l 0 15 ~~8 x 1 0*'/ cm' <Dmm-e$>2>Zt 

zmkt-f i o ic&mommft. 

f- n-co * c 4 £#sst <t -r aiitsjai i 

[flt&I 1 3 ] BUlB»M*^ft£¥i»<*Ji©_kffiK:. 

«(*J©*g^Si&£WU BUSB^M^6ft.5*«»M©^ 
ft < 4 <b 5 te«±©Jgf/i«I£W L . ^OBuia^M^ £ ft 
S*^«cHJ:«5^#ft/<> F*> ^x^Af-4fl 
T <,» £ C 4 £ -T £IS^ 4 $ fctt 5 © I, >lT n#>© 

[m&m 1 4 ] ^fBWis^6ft-s*iiw*H©«^fi 

5 x l 0 ,s ~8 x l O'Vcm^Ii-C^SCi 

itt&m i 5 ] msm-it&®¥m#m. &zrmsm 

— {b£f*£ig<*Jf ©M#. fc L, < «vr*l*»— 7ET(C F^" 
3Sfc(il 4«C8Bi8©8tJftt. 



(2) #1^3069545 

4 

ft* h-^snti,^ C i 1 3ftt> 

o i 5©u-rn^©^cciats©«Jift;. 

[If5j«117] IWBF:J- Si. S. G 

ftt» L 1 2 . 15$fclJ16 ©C^-r4-i^©SCCIBtg©« 
•ft. 

[«#» 1 8 ] «&©±JC I n A s ©|g^5E&©± 5 
%«ft©te^ifr*WL<-C*}<5> ^InAsJ:Wt 
ft^> t ? T'i^M'-^tS A 1 . Ga, I 
10 n, AsfcJ:tfPfr6ft&8f<£93MtR£*iSSb&$tf 

m<D±.tC&l£$tltc¥i— F -72 tltcl nA 

< £ fc 5 «eUr©«lafI*#-r 4 C 4 4 -? &{b^ 

ft*»ft*stf«Bft©tgji*& 

[«*igl9] SS©±(C I n, G a,., A s ©JfrT- 
im<D± 5%JWF>g©t§^^^Ortei3 . *oln, 
Ga,.,A s<fc0^*ft^*> F*> ?7 - x^jU+'-^ 
20 -fSAl, Ga. In. A s fcJ:0 t P#>6ft£S¥J:9 jl 
tR3 fi£ S b £St? 3 ^«±©J&-ft£!g5¥aI{*Ji£ 
7£l&-fSI?I<!:. SH©±«:^iS3n/c I n, Ga,., 

a s (o <x <x.oMmfrhte&!m&m$:Bf8.-?z>x 
e**u suiam 1 fb^ft^awwa*. iirta^Ma^ft 

£¥2H*H©4>ft < 4 5 mW±©ffitafif=&W^-S C 4 
*««4 r *{fc^W¥»»**tf 8WflKO*BS3Er& 
[«*«2 0] Ifi©±KIn, Ga,., As, Sb 
, . , ©*g^£»© ± 5 %«l*3©t&^5£i$!£ W L r «3 . 
*>oIn, Ga,., As, S b,.,<t 0^#ft>'^> F+* 
30 t---7'x^;W-^tSA], Ga. In, As*J<fc 
J>*P ifih ft Sgf J: 0 MiRZ tl& S b 4^t? 3 7E3fUJlfc© 

*-Hb^w^3w*«*«fiR-r5xe4. mm<D±icBf& 

Ztltc In, Ga,.. As, Sb,., (0 <x ^1.0 , 0 
rolB^ Hb^l*^ftJS*s. HuiaTO^<=>ft.5>^# 

*s©d>ft < <t 5 »«±©aasii**rr * c 4 
[ 2 1 ] Mia«)S*> *> ft w*»©±bk: . 

^[*»»B©t&^3£»©± 5%«f*3©«m£lfc*WU 
40 8ifIB«E M*>6ft -2.^«:B J: 9 *#ft /<> F 9 7x 
^oBfriBSWi*'e.ft-5*2@<*Jl©^ft 

< 1 1, 5 e«±«o^«*^ri-4»-<t^»*««tjB*« 
««r*xe*wr*c4*««R4-r-5iii*3ii 8ft^ 

0 2 0©l»m*»©JBKIB«O«»fl:©«jS*ffi. 
[^^©SlfflftlttBJ] 
[0 0 0 1 ] 

©T*.&„ 
50 [0 00 2] 



5 

ftttiWUfcl nAsWilOJSSft^Hllr**, 2) I 
nAsO/O F*> ^ ^*s»C>yt«)Cc58«-fe>1fiUr 

tO 00 3] Cft£~CI n As*BOjafi^a^ttS« 
±CcK*64vC SR®**SS*^fi3lf£fc«> 
<Dmtm<Dm$i<Dfe*7mtt InAsiM<WD, 
^<D/c#>0Cg«±K:/&gL*: I n A s ISBBSIKi©!? 

C(D/c»/f I n A s^JjI£SMSf5<t^£}Sm-fe 

[0004]*/c, InAs©fifififtt*«At5)fca) 
fc. ^>Ft> ^W^aWtGa^iAl/cI n 
Ga A s ©37cfi H WK*6*iT*fc Q InGaAs 
i«^3^*s-Brr4««t©ai«i It I n P*JfffiE 
I n P £tt«dT<B I n <t GaOfflJStttt, 

I n 0 . J3 Ga 0 . , 7 A slKWCiQ. I nGa AsOffiE 

n P £tt»&S«*-5£tt*r fe^InGaAs OfMRfi&fi 
CCteCi-Cfc I n A sm&tcmfot (D9mtC&&T Z&T- 
^£0X.&C MfVntOInGaA 

[0 00 5] £6tC, «[S*W< LrAtft'>- hffitfi 

[0 00 6] cn^rCCl nAsffK^ASSRICCfilfflL 
te»«-fe>1foa«iUr, «&¥2 -240 3 3#. 
^BS6 1 -2 03 7 8-^i«FHBB6 1 -2 59 5 8 3 
V&tttf* 6. «f&¥ 2-240 3 3 #ft*TM\ I n 

AsoKttnccs. s i *F-tr>yur*-w>««» 

fc. 4$BBR36 1 -2 0 37 8-V&*rct2 % *«Ga 
A s S«±te*gfiJiJEfi3ttfc I n A s */c« I n G a A 
s*«OTi-r**--^3IS-T-*«tl*3tlTC»5#s, Ga 
AsigilnAs HO»W«:tt*f fSUl3D«jteL, * 
©IB WD fc»K: iflMr (DM Wttfc J: O'Sjg 4> £ tcT+ft 
V$>~>tc 0 */c. ^$IB36 1 -2 5 9 58 3#&HTC 
tt, t7 7 -f r«R±fc»«8hfc I n A s 
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[0007] 

10 [0008] 

InAsSIKDraS^^l, ttTOlfeflftKfcftL* 
^(MBOiJfp*ffiSr«i»U/c. InAsi 
Wf-iaBtffiBCtP. t>KB, ifil>ffi*fc^ InAs 

*»fiSUfc©%. ^<D±fc, I nAs**SajffiS3-B-S 
<b, HW#sff<T<> I nAs©^K«fc**ft««?»»tt 

20 AsfiiieM^^Ci^t^, I nAsjgitjgCD 

/c. iaoinAsfiSIIJ, F^-^te«f*K-^3 
*TTri»4. I nAs<fcOfc S F^**:/ 

£J£tf 2>tcZbttC I n A s&CGa£zf AU/c InGaAs 
fcfcivt fc . InGaAs 2>{l&m¥m# 
Jf *JBl>fttt* ISatt©<fcC» InGaAs fiflHtOT&Jft 

-*tl\i % I nAs-^I nGaAstCSb^riAlx 3 6 

fcJBfifcSfifcl nAsli, K I n A s »C!)±(CJI5flJS 

ffc^«*»(*3w inAs &«?3£ft#tn t> o < 

ifilHB*fc^ I nAs iW^^OF+'t^' 

£/t v ft I nAsl^I n A sUtcGa-^S bifimXS 

I n A sJ|#* I n K Ga,., A s (0<x <X 0)-fc I n„ 
40 Ga a _ K As v Sbt_ v (0<x 0 , 0 <l 0) 
ttotiiC*. JKT. InAsI, In, Ga,., A 
sC0<x<i 0)1MI n x Ga,., As v Sb x . v C0 
<x 0 . O^y <l. 0)H^^ LT^^Ii i Of 

[0 0 0 9] 3 6CC, »^zWtB©±ffitctt. 

^rfc^, KMb b bcI:0^#Cw>'> F+> ^x^;^'-^ 
ft*tMMW*»*, JMtStlTOT* 

so [ooio] s*2»(*a<hm-ao'm-{b^j 



(4) 



4*:«>k:. ssio-mkb, njj<Dm-&m&. ¥ 

SA3htUttJ:l>„ 10 

[ooi i ] z%<£m*m#m< l ci l zni*.Gwic$>-rfr2> 
m?v&&-?z>t>K *<DmTmm*5 x 1 o i5 ~8 x 1 

0 1, /on a ©KB**ftf*l<<. 8 x l 0"-3x 1 0" 
/cm' I*. «!:»)»* O^HSHT**. -fiWIil/T 1 
n, Ga,., As(0<x <l 0)JSRO*In, Ga^, 
As. S b,., CO <x ^X 0 , 0 £y <X 0)JS£JBC> 

JJC». S6fCJNW*ii K-t>y3tifc^yrJi©IBI 20 

[0012] *§m<Dmm#m<D±i,cMi8 l 2ti2 > &® 

«. ^(*H«:KS*-5 y?=i>2i>hLXBfS.2ti 

[ o o i 3 1 s 6fc. mtm<Dm-<t&®mm#mzB 

*> 4 . feffc-f fc&^¥*»<*#¥3S#)f £«tfi£-r 4 *SH 4 
F*> »^i*Af-4:»-9TI,»4Ci4 

3ft4ia#£s*i4. itswciccr^vfM. 

^S*i4. 
[00143 

[Xtfcft] 3«c. *»W*S6KWlB«:*iW-r*. 40 

[0015301 \t*mio>m*trj:z>itevi¥mftz 
^fffl#*m^xMft2titcWi&&*-~)i,$i**m 

t. Ml - (a) ttKffi*8t5«ntC7i*l,fct><DT*S. 
SI- ( b ) tt_hBBrt>6<&ft:H-C*4. 0 1 (cflK>-C 1 

ww. 2 iz*m#m zmm? 4 &@ t ^^mm o 

fi\ fcO<ttifilMB**rU Sflg»J:») 

> F*> ? ^"i+JU^-* to*Stt©»-^b^«N£3» 

(*®-C*t». 3B*i(*I^ltl,^. 4 (4 1. 4 

2, 43. 44) tt*-Al«fe©S«S*:^Lri,»4., & 

tc. 5 (5 1, 52, 53. 5 4 ) IXiiO-f -t >?<D%s 50 



^1*3 0 6 9 5 4 5 
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©ifi-c* 4. c c rufS^o^KHSsm* v rf<r> 

frZmbtc. m2it$:mi<Dfti<DmteM$:mUtc'b<DX 

nt^m&mtpic F-^nfc F^-^rwta^urt,* 

4. 8tt¥ig#©^®£«§^4/c&fc#gtc&DT^ 

[0 0 1 6 3 *9MlCCtH»-c. K-^Sti 
4 K^-^F*fi!Bj«7'C^l/r*4*SC©^«!gJ©firgtt 

«"Cfe. Sfc. £»6*ifc{ag©#r*>J:t,>. 
fflAUC **gi3©*(CF-7 - 3n-CfcJ:<. — » 
£F-^Utfc©9mtF-7'3tt&<-Cfc<J:<,». 

K. **aj»^<aiasB*i(>ft<'r 

j: < t>n 4. cne aawMJca-w -cfTbti-c <t t>. 
*»pr*a«t»«:K-^3ti4W«rt*. — 

(WI4fllJi£-r4*§ilK: F^-4 Urffffl-r44>©/«c6H 
•Cfe«fc<. S. Si, Ge, S e&4*fctt?*U»fc©-C 
*4o 

[0 0 1 7 3 #»W©¥*tW*tllfiR-r4 In, Ga 
As, Sb,., JI© I n 4Ga©SU£lt« 0<x 
£x o -c*0. Jf*t< 5* o. 6^x <i or-*4„ 
?f»KInAs ©S5«-?-^«lS%*Jffl-r4fc«>«:« 0. 
8^x Sx 0 #«fcO#glA>. ifc. In, Ga,., A 
s, Sb,., J1©A s 4 S b©iffijj£Jt»0 ^x 0 
■C*4*i. W*U<tto. 4^y ^x 0. iWSK 
« 0. 6^y gl. 0 ©f5ffl-C&4 0 fc/cL-. x = 1. 0 

te«fcO t y=l. 0©«^«c«. 3^W*JB«:K^--^««i 

1. 4*tmJWT. Sf*U<«. 0. 5/xmJ^T. cfcOW 
*U<«. 0. 3/imOTr*>4o 0. 2/imfelTfc-J: 

9iS/asiS©*3Pf*42>-9-*ijf^-r4fcje>«:j;<ffli,»en 

4„ 0. ljimOTtt, J:«3^:*ftA^»trtffi© 

xm-^mmmt^micj: >ommwmicm*zmc& 

[6]±3-t*4c4Mft>n4o C©J©^-tt*^t(*B©IS* 
«, 50 0AJWTT*D. S7*L/<«3 0 0AJi(T. =fc 
•3« £ *L/< »2 0 0 A«Tt?*4. ^ftc, 
®f*H£ffl<^4i§£. sMMVit, W— . feb<«. JH 

«6f©F-^fTU, ^^^«fcf3«*&3ti4S^-* 

*©^M«J{C«fc4IStj5Lftd>i6t< 0. ».®S{t©/c*{cj; 
9ilil>m^S&K*?#4C4feU*W;Jm>ft4. C© 

js^. ¥^(*n*©sme^«. »-*fc«^-©{t^ 

4. 3 6iC, ^»a*«:ffSEL/cm^^ft@*{C 
F-7 - 3n-Cl>4 F^--^*6^M- : ?- < J;0«*S3n4mT- 
4©ig^GzS©)©^fc*4„ S3«:c©J;5^*#6W© 
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¥m&mic ¥-7zfitc*i--wmKs>z>. m3- 
( a ) \m-(D\t-sm*mwmit Ft-w K-y 
ztitcw-c&z. ms- (b) tzmr.<Dit&&mmftm 

io^sn/c^i^cmme^jc^-r^-s,, c©a 

•5>4>©^^{5j-C4>J:t,^. Si. S, Ge, Se&ili 
$?£L<l>fc©-C&£„ 

[0018] ^^©SJlftCCfflC^^iJi©^-^^ 

WmoWm.m^^X'Pti < t i> 5 - 1 0 {gfeLhil5< . 
U< tt 1 0 OttfcLL. £ L- < « 1 0 0 0«« 

[0019] *&w<Dffia#icmi,>e>ti-ct.>z>mm#m 

&f*B©±ffi{c^3ftSS&-©fb^¥iS#®tt, - 

fci^.tf. GaSb, AlSb. Al ..Ga,.,, 
Sb, Ga A s cl S b,_ cl . A 1 As„S b,.„, Al 
iiGa,.„As„Sb|.,„ Al» ln,. tl As„Sb 
i- CI . Al 41 I riLuPdiSb^^tA 1 .jGaj-.jP 

A].,Ga,.. 1 As„Sb,.„TB, {0 Sa, 
Si o, o^c^a 6 {o. 5 £3,^1 

0, O^c.gO. 4 } ^.fcOJfSUt^HT*^,, Al ba 

I n,. b 1 A s c s b.-criJ, (a 2 o, o 

£c,£i 0 } *5£7$l/< . {0. 5 £b,SX 0, O^C, 

go. 8 } #<fc t/l<>|5ffl"C«bS. Al„, I n,. b , 
P ( iSb,. d ,B. {0 £b,Sl 0, 0^d,Sl 0 } 

{o. l ^h,gi. o, o. l^d^a 8 } ##£0 
1>«BT?*S. Al l) Ga 1 ..,P 1! Sb ] . 1I -C«. {o 
^3,^1. 0, O^d^O. 5}7W£b<. (0. 5 ga, 
Si. 0, Ogct^O. 35) ^UOSfSLC^ifiH-C^S. C 

it. ^b^^i^cDts-^^i^ftB^ 

»£(,<«*+ 2 %«rt£0<5,, 
[0 02 0] Jg-{bi^¥il1*Jl©/?# 1 , it 0. 1 
cmSl, giOMm-CabO. W$b<li. 0. 5 Mmg 
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1, umOmmxObZ. ^/c^ttHOS^** 
tL^mmtUX 1 (imKT, <fc»)«*0<tt. 0. 5 

*fc. m-Rvm-it&totmttmit, cn^©<t^t 
*> s«n/c»wa*> htez>&m*KM^x^x 
i>^K tctz.it. m-it-g®>mm#m<D±.icm=<Dit 

io itm=.it^¥m#micm-rz>¥m#mmmxi)b k> , * 

[002 1 ] #*W©^fl*t#HROW-ftett* 
^**B(cJ:^Tff*ia3ft&Wffl©iKi^iCt«:, In-S 
b. Ga-Sb. Ga-As, In-As, A 1 -A 
s, Al-Sb. In-P, Ga-P*i<t>S= C<DQ>X 
fcln-SbWSKffll^inS. Sfctgni S»- 

m»m<onm(om^it. t-rm— fb^^i*ji©^g 
^fcto^i^b^^ftji^e.jg^n/cvK (in si) 

©**HMU #CCC«V»« (III SO ©M*f 
iai^«c^tMI*»BJS-ri*liS*»6att*ifcni J£ (v 

tvmomMzmhv, ywm&tii&sitz. stem 

30 ©fiSfijwsT-r i 3&^jm6a*> e> ji«n/cin m 
(vm) ©^^mw-t-So o^cckiii m (vm) <om 
m**>&*> tmnicm-it^mm^hmittxtcvm 

S„ ISlII SeaofVIS©«»W(C«tS»ffi»». ts^i 
©rtiJ: 1 ?*?*^. 

[0 022] ^BJoagft^ff^TSfctoCCfflO^n 

40 *>«t<,GaAs (Dmtea 1 <Dmmmm&. s i j^hs 

*S<bUr. (1 0 0) ®^ (1 1 0) ffi. fW<ffl 

<,>e>tt3„ 3p>tc cn6©$s B B B ffi^6t![S<awr*^ 

cit.«fc<?ft>n^ <) WZ.it. (100)IJ:02R* 

BPS. fP«3tifcfil«-b>1^«:*»l>rB. 
50 K«««7j$ffit,>e.<l-r(,>ftl>C<!:fc*^. 
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c o o 2 3 1 *ftw<Dmmi*<Dmm&u:ift^x % 

«xt'^>>- (MB E ) ft, ^ WtS^JSm 
ffixtjr*^ (MOVPE) ffi, S^lxt^^- 
(ALE) ft&i*tt«F{C»*Lt^*ffir*4. 

[0 02 5] H5«**W0«Bi**fflt»rffiJSRSn* 

(a) \trffi*mmffi&ttmwBZ7KLx\,*& m m 

5- (b) tt±®fr6#/cEir*<5. B5 - (c)tt= 
[0 026] *^<D8IIB**ffllirf&RS tiS«a-fe 

i-^^^Y^?ntt>-;b i c^®M«tn i cm 

B6teC©<fc5ftW4^bfc. 1 lttfflOt-fe 

12ttSi ICf 13»y-F±OT-r 

6«*-;UF«lli**LTC^o 
[0 02 7] KT«c*«9!*SI*««: iO»^4^ * 

[0 0 2 8] (Jfeftfti) 

SHI 2 > ^-CDG a A s SgCDSlffiCCMB E&fc: <fc 0 > 
^-ffc^Wiftii It y> F-7*(DA 1 o., Ga 
0 .2 A So. i6 S b 0 . i4 *0. 3 0 MmJSRfi3ti:yfc 0 ^CCC 
*ifW4UtSi F-^InAst0. 2 5MmfiSS 
Si*/c e CCD I n A s MKOT?*tta®C» 19 0 0 

o c m 2 /vs. is- hffictffi^ i 5 o q/cl 

SO. 8 8X1 0 17 cm- J ^o/c o 
[0 02 9] KfflBfl«D^-fe>1>-£ ur<D«H4*so^ 

im\e>X, G a A s a«±CCJB«E3ti/c«Jl»H±CCjffl! 

f&lstc. 5l*|fcC»T, H 3 PO, JR©x?f>y*U 

*{C, £x-^-£ffite:/^XvCVDffi{Cj:*5 % 0. 
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0, AuGe(Au:Ge=88:12) Ji£2 0 0 OA, N i H£ 
5 0 OA, Aul43 5 0 0Altliil, ilSOU? 

lOTUfc. ?»c, #^>yy~KJ:0ffl*©*-;i/* 

10 »0. 36mmX0. 3 6mmr*^/c 8 CCD^-;U^ 
y-f#>FU. 7-/ FU 
t. F7>X7 7 -^F«tI\ x#* : >Stt§{Cj: 
5^-^F$n/ct-;H^S^l/c e Ktttttt&HJ 

*^<DWtttta2CcmL/c. 
[0 03 0] 3i2K:7ftOfc<fc5K: % SOfc«l©*-JMR 
*tt^A2tf»BEK:*H>T % 5 0 0 GCM8*«a[ftJ#o 

*«EOS^{bW 1 0 0 •C«±CC*5t^fe/hS < ffifi 

mtouaautv 1 5 0 icsrsabr/hs < , mmm<of& 

^--rt/FLfcW^O, MbK1KOffitt«2. 3mW/°Cg 

sr* 0 . fie*«^pi«B& 100-150 *ci»acc»ci 

B-50 "Cr tHMBft < . El>fiSSEHrMfBt4<D£> 

i*<w*>ism&?$>t), *ojs»*rffimr*. mutt 

[003 1] 
[0 03 2] 

[0 03 3] (HMW2) 

SS 2 > G a A s SSOSIMfc: MBE^CJ;^ 
^Ht^»«»l <!: U t y > F - ^©A 1 0 . , Ga 
o. 2 As 0il ,Sb 0iM Sr0. 3 0 MmJ&gSi*fc 0 
¥»*liLtSi F-^InAs.*D. 15mhi^S 
40 S&tt 0 C <D I n A s »ISOS^KlK(Dffi« 19 0 0 
0cm J /Vs. 5/-h«taffltt2 3 0Q/Cl HT-rS 
SO. 95xi0 17 cm" 3 t*^c o 
[0034] HT, 1 <bf^«CC ur *-ib3l»-* 

[0035] m^mmm<om 1 «c, »^®ttttu«2 

[0 03 6] «2tC7nLfc<fc J 5 0C % *JfiW2 
^FttSBA*«E«:»lr»T. 5 0 0 G(^fi8^SgS*}$o 
i^*t2 6 0 mV 4 C> 5*#ft*-;mi*lE**t 
50 €>o C©ffltt, fWcCGaA s*-;U3R^-©*-;l/tB 
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*-^jas«cwas«#ttt**« i &n* 1 5 0 -c* r 

Jltft4Cife4<. WTOftfflttJ;^. Sfcfcffi 

sfflj"c<Dfieffl«- 5 0 x;-c4w»*a < , m^uamm 

[0 03 7] (£ffcffl3) 

I12^>^OGaAs m&<DmmiC MB E&&C<£ D , 
fit— ft^f»^f*»£LT>>> K-^©A 1 ... Ga 
0 . 2 A s 0 . 16 S b 0 . B4 £0 . 3 0 umf&&£i*tc 0 
^iftliltSi F-^InAs40. lO/zmJ&fi 
£#/c 0 CCD I n A s »R©«^#ttffi©ffitt 19 0 0 
0 cm 2 /Vs 4 J/- hj£t/x<ilte3 0 OQ/a WF-iS 
gl. lxi 0 17 cm- 3 -C&o/c o 
[0 03 8] 1 &|q|«Kc Ut 

[0039] mm&r<m<Dm 1 «c, *^©«Ftti*«2 

[0040] ^CC^l/fcJ^Gc. HJfiW 3 
^tt3E»A**EE«:ft(r»r. 5 0 0GO««*«^ 
K»*T2 7 0mV£l>5**&#-Jl'ffi#WBE*«'r 
CCDfilte, TWcCGaAs^SW^ttl 
**BE©2m±<DffiT**. 

*^«aatt<0»fttt#tt«>l6»« 1 1 5 0 °C£r 

g^r/jN$<, *fc«!SfiB<D(ST*>?Kflr«cyhS(r». CCD 

awrottffltt - 5 o Tc-cfeBMna < , EussffiH 

[0 04 1] (tiMWl) 
SD»W3<tBia<30*ffiK:<t?), -/>F-7©A1,.. G 
a 0 .a Aso. s Sb, tJ £0. 3 0 /Li mJ&g3i±/c 0 -X 
CC»F-^I nAs*0. 1 0 MmJ&g£-£/c 0 CCD 

InAsSROSI^taS/-^, hfiinflbP 

i»rffr«^»«is©MSw^wtt"C*oyt. a 1 Ga 

AsSbUftSI nA sCDtg^»^6m^iteStt<D 
J|t> I nAsIl^n^^c^fj/Pi&^/c. 

[0 04 2] (3DMrt«4) 
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iSS 2 >T>^CDGa A sStgCDglffiiCMBEffitCj^fg 
Hk^ittlc Ut/> F-^©A 1 o.. Ga 0>1 
As ltll Sb, 1 „tO. 3 umJ&gStt/Co Wamft 
liltS i K-7'InAs^O. 10/im^g$t 

it. xic. mmt^m^mwBtbxy>b'-y'<oA i 

o. 8 Ga,,, As 0 . 16 Sb 0 .»4*50 0AfiSS?-if, £ 
6(C* + ^HiltGa As o.i6 S b 0 ., 4 £l 0 OA 
fltfiStffc. COInAs»i©Wig;ftffi©iltt2 1 
00 0 cm 2 /Vs, hSinffi«2 8 0 Q/Q « 
10 ^F-iftffil. ixi0 ,7 cm- j t*o/c, 

too43]»c, y*hvv?7y j-&*m^x. 

G a A s S^CC^3nfc»)BI»«±«c«BMJitt4 
#ttl^r, H 3 PO 4 »(Dxy^>^«[CCj:0^sai»«: 
^-^ffifc^X^CVDffiKlJ;'). 0. 2/imcDSi 

20 t, Sffi<DJgja3tiSfiB»OS i N^^>Wc 
ft, HC l*©x-7^>y«CCJ:0^Rttffifi[CC*5» 

tHStffc. 3 6fcJ«ai*j£K:«fc*K AuGe(Au:Ce=8 
8:12) M20 00A, NiI^5 00A ,AuM3 

sooASMtu afltoy^ h^aicj;^ 

©RfPL/fc*-^*^©^^^ >fX«0. 3 6mmx 
30 0. 3 6 mmt^ot 

[OO44]C0*-;^fy^, *-/#>FU 

■7-f +-<K> FU OUT, h7>^77-^F4 

m\ x#*^«JIifc:j;**:-;u FStt/ctf-rt/SW-* 

[0 04 5 ] MWttalfttllO* 1 CC. **0*StSfett3i2 

[0 046] 3i2K:7nl/fc<fc5K\ HJfe#l4 ©*-Jl/JR 
?K£ttAA*ECcftH>T. 5 0 0 g<d8BUR«K*«fo 
&§?*T3 0 9mV4l^**tt*-;mi*«E**-r 
40 4. C<Dffi«, ¥WcCGa A s 

*«E©3i&et±©«'c*i. *-juHttrtu©D 

iBJSWttttSlteW 1 ilsIGr^O 1 0 0 Q C£LBCfiH>T 

mm trash?**), s&gtmm&x'hs < , &*n<ii 

©ffiTWI*M^*»ofc. WWtttt FSr 

KWI^-^FL/WR^-©, HfcK»©»«[tt2. 3mW/ 
XSTftO, CCDIR^«, 1 0 0-1 5 O'CiC^fie* 
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[0047] (m&ms) 

ti2^f>f(J[)GaAs StSOflffiCCM B E&tCjz*) * 

b,. 6 ,£0. 3 0//mffiI^/£i e ^CC^ftJIilt 
Si F-^In,.. Ga,., As^O. 10Mm/&g£ 
lite. COIn 0i , Ga,., A s fflS<DS^£»g<Dffi 
ttl 55 0 0 cm 2 /Vs. hJ55tffl«3 3 0 Q/ 10 
Q«l, 22xi0 1? cm- 3 ^ofc 0 

coo49] mxmtmmom 1 *^-©«*fe^2 

[0 05 0 ]*2ec5*UfcJ:5Cc, H»«5©*^HR 
Tte£«A*«BEfcJK»T % 5 0 0GO««fg4^ 
BBEIWC2 0 OmV<hl^^:^^^-^a^S£E*Wr 

#«flE©fig£ffctt l 0 0 -C«±k:SH>t fc/hS < % ft 

[0 05 1 ] (lt«W2) 
mkMb tmmtC* S>F-7<DA\ 0 ., Ga 0 . 2 As 
0 . 6 Sb 0 .« £0. 3 0ymffig^if/Co ^CS i 
?"In 0 .s Ga 0 . 2 As£0. 1 0 u mlSSS i±/c#, 
C©In 0 . 8 Ga 0 .* AsSlOlI^ay-til 40 

[0052] (mmme) 

HS2 >f >^-C7)Ga A slg^KMBE^Cj:^ 
-<t^ft*2S($l i b t ^ > K - A 1 o . , Ga 0 .i 
As 0 . I3 Sb 0 . 77 *0. 3 umtfb&S'&it. *XiC¥m{* 
libtS i K-y In,., Ga 0 .zAs£0. 10m 

-^Al 0 . 8 Ga 02 As 0 . l3 Sbj., 7 ^50 0 Af& 
fiStf, S^tC+t^liL/tGaAso.iiSbo.n 50 
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£1 00A/&g£tt/c e COOIru.s Ga 0 . 2 As«| 
©KT^t&KOffite 1 9 0 0 0 cm 1 /Vs, hg 
$ii«3 10Q/a Iflfigl. 0 6xi0 17 cm" J 

[0053]«T, WI«4iBia«:Ur*-JWR-f* 

[0054] mimmm<om 1 cc, **<d*ws»*2 

[0 05 5] »2fc7nl/fcefc5CC. H*«6<D*-jHR 
^ ttje»A**ffCC»l»r . 5 0 0 G<D»*afS*«FO 
2 4 0 mViC^A#3&*-;mi*f«SE*W'r 
C<Dflf«, fWJcGaAs*-^®*-^ 
*«E©2(&«±©ffl[r**. Sfc. #-JUiH*«E<D 
fiffi4$tt«IIJ6095 £|5jDT'&9 1 0 O'CfcLbCtjftUT 

F OfcvWF-©, J»fttk<D»»«2. 3mW/°C 
gr*»K C 1 0 0-1 5 0'C<bl^S£*^ 

fir, frojWsE-cftfflt?*, SMtt«>«ac>r*t». <g 

[0 05 6] (SS»«7) 

ifiS2 >^<DGa A sSS<DSffi«:MBEffiCC<tO» 
-ft^B^iMi tt>^> K-^OA 1 „., Ga 0 . 2 
A s 0 . 4S S bo.ss^O. 3/im^g?t/c 0 ^ift 
liltS i F-^I n,. S5 Ga,. 1J As^0. 10m 

-^©Al,., Ga 0 ., As 0 . <$ Sb 0 . S5 ^50 0A^ 
36(C + t^aiirGaAs,. 4 ,Sb B>IJ 
^100A^S?t/c o C(DIn B . 6S Ga 0 . 3S AsiI 
©«^£ttfiM>ffitt 1 3 0 0 0 cm 1 /Vs, FJg 
5iffi«38 0Q/Q HT-fcgfil . 26xi0 17 cm- 3 

[0 05 7] &Tf % mm A: LWmcirXifr-toffcf-* 

[0058] mmtmmom 1 cc, 3R^©«ttB*2 

[0 059]^2^l/cJ:^C v ^tt«70*-;l/JR 
*ttJ»A**ffi«C*H>T. 5 0 0 G©fl»fettft*J#o 

C©ffi«, f^J^G a A s ^-^©*-^ttl 

1#t4«H]teWl5 iloiDr^O l o 0 W-BtSH^rkJ; 
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*0, COm^kt, 1 0 0-1 5 0*Cil^S£3fe^pJfil 

[0060] (mmms) 

II 2 >f > G a A s SSO^ItC M B E S^C J: 00 10 
— it&fa¥&&m± LXS> F-^CDA 1 Ga,. 2 
As 0 . 75 Sb 0 . n ^0. 3um^g^/c e 
liltSi F-^In DlJ Ga,., As*0. 10m 

-^Al 0 ., Ga 0 . 2 As 0 .7 S Sb 0 . a5 ^50 0A^ 
fig-!*, 3^t^IiltGaAs B . 7S Sb 0 . n 
Sr 1 0 0 A05fi3t*7c. C©In 0 . 3 Ga,. 7 AsPJJH 
CDS^Sfte<0ffl«9 0 0 0 cm 2 /Vs. >- FigtS 
fitt4 2 0Q/a S^fjfiSl. 65xi0 17 cm- 3 T' 
£> o /c 0 20 

[0061] wf, mmm* tmmic lx *-x*f * 

[006 2] K«Ft£««tt|(DS 1 CC % **©«Ftttt*2 
&C^0/c o 

^-tt3E»A*Wi«:ftt»r, 5 0 0GOaaffl«Bo 
»»*T1 4 0mVil^*-;l/ffl*«E4Wt5. C 
<DfMte, ¥J&ft&G a A s *-;l/3R^O*-jmi^Kffi 
Ottl. SfgOMt&S. */c, *-JWH*«EEOHtt 
"4$ttrag|*ifl[5 <b|5jDr*$>o i o o°c&±icm>xi>£ 30 

stmmx&K), um.muzm*bx^$ < . imm<D& 

-^Fly/cSf©, 2. 3mW/"Cgt 

*0. CCD*-T«, 1 0 0-1 5 0 c C4t^Se*^J^ 

mtoowii- 6 o *cr«>raH»tt< , Kir'amur 40 

flffittiO h Z> C t •» t>fr o /Co 
[0 0 6 4] 

Ht«lll*WWt It y> F-^OA 1 ,., I n 0 .i 
As,,.* Sbo.r *0, 3/zm^g$t/c. ^cCc^aStt 
HcbLTSi F-^In,,, Ga,., A s„.j Sb B . 7 
£0. 1 0tf'm«*S#te. 5«c % *-fb^BPNM*» 
iL/t/>F-7'(DAl D . 8 In Q<1 As,., Sb,., 
£5 00 Af&mZMtc. C<D\n 0 . 9 Ga t>1 As 0 . 3 

s b . . 7 mm<Dm^m\§.<om\z 20000cm 1 /v 50 
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s , >- htBfttff2 2 7 0 Q/d S^-iSS 1 . 1 5 x 
1 0 ,7 em- 3 T&o/c 0 

[0 06 5] ^CC, 7tF'jy^7-f-jS6*lC^ 
G a A s Sl^fc»SRSnte»JBWK±k:jB^t tt* 

x**>yu/c&, U^X F*Efc*L/c 0 »}x- 
^-^ffi&c^XvCVD&teJ: 0, 0. 2/im0Si 

-IsZJtmvtc. ^CSl£tt-Y^>x^^>^ft^ 
«ffi©JBJ3E3ti48U»<DS i Nix^^-^yi/fc 
f& HC l*©x^^>yjK(c^0^SBtt8|Jffi«c*4J| 

e>(CJt3S^#ffitC«t 0 , A u G e (Au:Ge=88:l2) H£ 2 
000A, NiJI£5 00A, AuI^3500AIM 

-JWIHFO^v^-fXttO. 3 6mmX0. 3 6mm 

-e&-?/c 0 

[0 066] C©*-Jl«^y^* % jf-f#>FU 
7>ft-^>FU our, h7>JX7r-*^F4 
tfl\ xs^*^«JIS«:J:4*-^ F3ft/c*-;l>f?IT& 

[0 06 7] Mft£K&ttJOD«i 1 *^-©«Fttl*«2 
&C^0/c o 

[0 0 6 8 ] S^CC^U/Ccfc^C, HJfi«9©*-Jl/JR 
^tt3e»A*«EE(C»tir % 5 0 0 G<D«SR*K*J*o 
»l?i*>r3 0 0mV4C^^-;mi^BE^Wr^>o C 
Offitt, ?ftfi^Ga A s *-)\sm*<D*-)WJ]nE. 
<tO»3^#C»ffit*i Q £/c, *-JUHi*WE(Da 
SatttttHJfcfll 5 <t |g Dt* 0100 "C£LLK:JH>T <£> 

045 tmmx&K), umEmzm&x'i^ < , atsffio 

^^Fl/c^0, J»3»ISt(D«»tt2. 3mW/'Cl 
t'&O, C 1 0 0- 1 5 O'Cil^Se^oJ 

figt*sisa^^^t fetter *sc<b^6^i%o 
fc. c©<t ^ w^oaiftiiotMsn/c^- 

ffliJt(Dftffl«- 6 0-C-CfcWHtttt< , JEC^StBHr 
ft SttO^> h C t ifit>& o /c 0 

[0 0 6 9 ] (Jt««3> 
^*fit«9 <fcgl««:y> F-y'CDA 1 0 . a I n 0 .t As 
0.7 Sb 9 . 3 *0. 3 /im^fiSt/Co ^CCS i 

In 0 .B Ga 0 . 2 As 0 .3 Sb„. 7 ^:0. 10m mf&fk 
3i±/Co ^CC, y> F-^(DA 1 B . 8 In 0 2 As 0 .7 
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Sb 0 . 3 £5 0 0 Al&6£tf/c 0 CCDIn 0 .a Ga 0 . 2 
As 0 . 3 Sb 0>7 »«©«H**0^-««<. >- h 

[0 07 0] (USSflJ 1 0 ) 

tS2^f>fCDGaA safi©affiCCMBEffiCCj;i5» 

As 0 .o 5 Sb 0 . 9S £0. 3 //mfiRfiSttfc. ^CCC^tf 
liltSi F-^ln,,, Ga 0 .z As 0 . s S b 0 . s 
*0. 1 0/im«SStffc. #MC. »H{b^»*aH*fll 10 
iir^^F-^AU., In,., A So. 05 S b,.,, 
£5 0 0 AtfcfiS-efc. CCDIno.s Ga 9iJ As 0 .s 
S b o . s Vfll<D*-7«ttKoa« 2 1 0 0 0 cm 2 /V 
s, *y-hJSS«*2 7 0Q/D, Iflfigl. 10X 
1 0 ir cm- 3 -C^o/c. 

[0 0 7 2] R4$tt»«U®£ 1 CC, *^-<D»tttt»2 

[0 0 7 3]g2(cSWcJ:5«c, ^ftWlO0*-;l/ 20 
*^ttS«A#«ffte*H»T % 5 0 0 GOBtt««K*J# 
^Wt3 1 0 m V *-;HB*lBE4»tS. 
C<Dffite, ¥Wj:G a A s 

^S^tt^HJfe^B tmt-oh*) io o o ckLhccjrH>r 

*W5£H»C*9, «Bfl3E<fctt««>r/lN3 < , SCifii 
©{5TfcJI6fttt#>ofc. ««W&5-*-JUFSS-C«f 
^-;H*l/c^0, ft&fi^0l^tt2. 3mW/ ( C 

arc. ^oiairffiffl-ct, WBttfc*tf>rm>. e 

rftfIt£cD£> £ C i ffifyiP -otc 0 

[0074] ($mw 1 1 ) 

HS2 -f>^0T)Ga A sSfecoaffiOCMB EffitCcfct)^ 
Hk««WWiU>'>F-^©AI l , ( In... 
Aso.osSbo.sj^O. 3 AtmJflESS-S/c, ^CCC*»(t 40 
BcbLTS i K-^I n 0 .. Ga„. } As 0 . 2 Sb 0 ., 
*0. 1 OwmJS6S#fe. ^6C. {b^«J*3W*H 
iir^F-^Al,., In,., Aso.ojSbo.9s 
*5 0 0 A/£fi3l*fc. CCDIno.B Ga,., As 0 . 2 
S b o ..l8I0!©K : F-»ttS©ffitt2 1 0 0 0 cm 2 /V 

s % 5/- H8am*2 5 o q/d % vms 1 . 1 9 x 

1 0 17 cm- J t*^fc, 

[0 0 7 5 ]«T, HJt«9 4HI«CcUr*-^*^* 
[0 0 7 6] Wm£tt«aiC[)S 1 CC, *^-©«ttttSl2 50 
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&C^U/c e 

[007 7] Sl2K:^L/cJ:^C, HJteW 1 1<D*-;U 
**^*&A#»EEteJH»T* 5 0 0 G©»JB«K*J$ 
o»|WC3 0 5mVil^*-JHB*«ES:tt5. 

E<tDtt3e**^tfr*4. *fc % *-^Htt«E© 
^4$tt«3GKffl5 <hglD-C^>D 1 o ot:«±ccjh>t 

*W5£H«r*?K «tt»bttffi*r/hs<, ffifiifii 

K Ltcm*<D. iM©M«2, 3 mW/ B C 

arc* *oSjaiTfffl-c*, flmttbcabrflti*. fi 

-cm m&<D&> 2> C £ #t>iP o /Co 
[0 07 8] (&HM12) 

>^(DG a A s S«(D«ffiCCMB EffiCC J: <b^« 
*iW*14l/ty>F-^©Al Qll Ga 0 .,As B . ls 
Sb..,,*l. 0MmJM3*te. «K4MWMItLr 
^>K-^InAs*150A«S3tfc. 
fb^MESWMiLT^F-^OA 1,.. Ga 0 . 2 A 
s».^Sb Q . M ^500ASl?t ?6tC+t 7 7*1 
iirGaAs 0 .uSb 0 .,^100A^t/c„ C 

o i n a s mm<on^mbm<om\t 15000cm 1 / 

Vs. F«fiMltt2 0 0 Q/Q S^rfflK 1.39 
x l 0 1 9 c nr 3 o /c 0 C (D»»*«*#F*#J« L 

[0 07 9] «T, HJSCT4 iH«Clt*-A«ft 

[0 08 0] BH$tttt«m©«3 *?®ttf£ttS4 

ttCTjklsfCe 

[0 08 1 ] *4fciftl,fcJ:5«:, ^ttfll 2<D#-rt. 

m^tm^^jjmB^n^x. 500 Goi$gg^^ 

*r& 0 C(Dfil«. ?WcCGaAs^-;l/$W->ib 
W^7^EE(D2fg«±cDfiir4>€> 0 *-^WHAWEE 
<WaK»tt«:Hl ltc^L/c JEWEr©, 

«EE©fiffiSfbtt 1 0 0 •cwiccfeiir fe/hs < in/c 

«*«tt**Un»4. 01 2CC7ftbfcJ:'5«: 1 

ttttoMEXtbK 1 5 0 -cm&t -e± < err & c & «> 
* ~*-)\s FZtvmm*:-* Firifpu/cfw, m 

SWRO«»«2. 3mW/'ClT'*0, COJRT-tt, 1 
0 0-1 5 0^ilOfl63lE^r*'r*4*»«C»C»r*> 
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[0 0 8 2] Ufci&#l4> 
Sl^l 2<t[5j*£K, iES2-r>^OGaA sS^cd^ 
WtCS> K-^CDA 1 0 .s Ga,.* As 0 . 5 Sb 0 . 5 £ 
1. 0//m^g?^c a ^cy>P-7 , InAs^l5 10 
OAj&SSlf/c, y>K-^OAl 0 .s Ga fl<l 

As 0 . 5 Sbo. s £5 0 0 Al&gStL 3 
ItltGaAs,., Sb,. 5 ^10 0Afi5cg?^/Co 

<D I nA s«Ii©m^BiacD«i«2 3 0 0 cm 1 /V 
s, ^-hiSinfiltel 0 3 0Q/Q HT-^tt, 1. 

7 5 x i o 19 cm-'r-b-otc. nmm4 tmm<Djjmc 

[0 083] (^Sfe^a 1 3 ) 

>^(DG a A s SSoaffl^CMB EffiCC J: 0 ^->fb^ 
^»JiiLry> b'-ZfCDA 1 Ga 0 . 2 As,. l6 
Sb,. M *l. Oymffifi§t/c a ^Iftlilt 
/>F-^InAs^200A^t/c o »Z1 
<h^iSftI<hUr/>F-^Al 0 . 8 Ga 0 . 2 A 
So.i 6 Sb 9 . M ?:5 00A^S^^ S^CC+^-y^a 30 
iLTGaAs B . u Sb 0 . 84 ^100AR)cfi5^c o C 
<D I n A s WKcD*^»ttffiC0|i» 1 5 0 0 0cm 2 / 
V s % h&ffiffil*2 1 5 Q/CL ST-?SK0 . 9 7 

[0 084] «T, Hffcffl 4 £|QttK: Ur*-A*F-* 

[0 08 5] «4*tt««HiC!)«3 (C. *?-<D»ttttSt4 

[ 0 0 8 6 ] *4Cc^UfcJ:^{c, ^ft«13©*-;b 40 
^tffi*A#«EfctH>T, 5 0 0 GOiSfg^i^ 
-omW*PV2 2 5mV<fcl»5:**tt*-;UW*«]I**r 
T^o C<Dffitt, WW&G a A s 

OSMft^HS^ 1 2 i|§iacc/jN3 < , SfcJR-T-fflani 

fficDiaK^bfe^SS^d l 2 l 5 o °cmm£~c± 

HflSLfcJim*, MttttkOflHR»2. 3mW/'Cg-C4 

0, C<0SH43\ 1 0 0- 1 5 0*C<bC^Se*^pJffir 50 
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*/c <gsfflijr(Dfigffl«-5 0 , 'crtRgs«^<, i£t,> 

[008 7] (XHM14) 

>^OG a A s S^QStffiOCM B Effifc: <fc D Sl-Hb&ft 
^iftiiUty^F-^OAl,., Ga D . 2 As B .„ 
Sb,. M *l. 0/2mJ&g$i*/c o 
->>F-:/I nAs*300A^S3t/Co ^1 
<k^*i(W4lty>F-^OA 1... Ga 0 . 2 A 
s,. ls Sb B . 8 ^5 00A^g$t, 3 6CC***:/Ji 
iirGaAs 0 .uSb 0 . l4 ^100ASS3t/Co C 
<D I n A s mOCT&tt&DflK 1 5 0 0 0 cm 2 / 
Vs. ^HtStttt2 5 0Q/D. WF«tt0. 5 6 
X 1 0 n cm- 3 't^^Co 

[0 0 8 8] felT, *)IW4iHI««Cbr*-^*F* 
WPLfc. 

[0 0 8 9] Mm£t*tOU<D83 *C. *^OWtttta4 

[0 09 0] gt4K*L/cJ;5lc, HiSW 1 4cd*-;U 
*f B»BA*«E«:*H»r . 5 o o Gol^fl^f? 

*T£ 0 COfBte:, T^WftGaAs*-;^^*-^ 

ffi^mEEcr>2{s«±cDfiir^^ 0 sfc. *-;uih#«ee 
oum^ittzmmmi 2tmm<Dmt*nkLtc a stem 

tttKm<DMB3MtbmteW 1 2 &R«cc 1 5 0 °C£M 
C>. C 1 0 0- 1 5 0*Cil»5ffi*^nJter 

*/c. ffiSffliJ-CC0ffiffl«-5 0 o Crfcrp^«^<, J£l> 

[009 1 ] (IWMl 5) 

>^OG a A s aMEoaffiCcMB Effitcj: {t^» 
^liU^^F^OAl,., Ga 0 . 2 As 0 .is 
Sb,. i4 *l. OMm0«3*fc. ^tcfiftliLt 
-/>K-:/I nAs£l 0 OAJ&g^thfco ^C, ^Zl 
^»ifti<!:lty>F-7 , 0Alo., Ga 0 .i A 
So.,.S b 0 ..«450 OAfsRfiSI* 3 6fC*-r.>^H 
iltGaASo.HSb 0 . M *l 00A^IJt/c o C 
<D I n A s SBOS^ ©ftftOffite 1 4 0 0 0 cm 2 / 
Vs, S/-h«!S«i2 2 0Q/Q m*m&2. 0 3 
xiO^ciri- 3 ^^/^ C<D»«tt«^-#F*JBJ«L 
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[0092] «t. mmm4£mmt<cLx*-)im*z 

[0094] S4fc5*Oft:<fc5(c, HJ6091 5<Z)*-;U 
3R?(X£«AA«E(CtH«r. 5 0 0 G<D«««K*J# 
oBtjUpri 7 OmVtC^**W-)WHA«E« 

SSe<b«ntkM i 2 ipjttr* *) , 100 "caifcfci* 10 
fbfelgffcffl 1 2 il^HUCC 1 5 0 XJtjttfcTfeJBfiMOft 

ffiftriSc*- 20 
[0095] (ntkfflie) 

>^G a A s Sfi<D3tffi&CM B E &CC<£ 0 Ht^lJ 
^ttiilT/>K-^(DAlo., Ga 0lJ As 0 . M 

^F-^In,,, Ga Bll A s £ 1 5 0 Aj&g£i* 

a. 8 Ga B ", As 0 .MSb 0 . 77 5:50 0A^?^ 3 
7^BiltGaAs,. 23 Sb,. 77 4100A 
/&g£i±fc 0 C(DIn 0 . 9 Ga (ll A s KMOYHHtt 30 
SM>ffitt 1 4 0 0 0 cm 2 /Vs. hgCiffi«3 0 
0Q/D» «^«K0. 99xi0 18 cm- 3 t^o/c o 
C <D«M«S^-#^ * &tiu L X l > £ C <b t> KB S titc. 
[0096]«T, WI[«4iHfflKcur*--rt*f* 

[009 7] Mtttttt«Bi<D££3 CC % **<3D*Stttt*4 

[0 09 8] *4«:mUfcJ:^CC fc Ht60» 1 6<D*-;U 
*^F(33e»A*«E«:»C^T, 5 0 0 G©«*SH£*»# 
■o«IMir2 1 5mViC»5**tt*-Jl/ffl*«UE** 40 
■T^o C(Dffi«, WBftGa A s ^-JMR^F©*-^ 
(±J^EcD2{gc7)fii-c^So *-^W*«E©« 
fl«fta:SI*« 1 2 i(5l^(D«Ftt*^L/c e 3 

jgix{Bo^a«i?tt t>9mm 1 2 1 5 0 °cng£ 
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[0 09 9] (Hfk0fl7) 

>*(DG a A s mtiiOmmtCMB ESCCct 0* — fb^«9 
¥^Wf £l/ry>K~:7<DA 1.., Ga 0 . 2 As 0 .3i 
Sb,.„*l. OymJScgSt/i:, ^ilftliOt 
^>F-^In,., Ga 0 . 2 As>&150A^S$t 
/Co »CCC, ir^Wiftiilt/> ¥-zf<DA 1 

0. . Ga 0 . 2 As B . 3I Sb 0 . 6 .?:500A^^ $ 
6CC^* ^I<bltGaAs 0 .„Sb 0 . M ?:l 00 A 
J&gSt*7Co COI n 0 ., G a , . 2 A s flNR<D»?-#tt 
BM>ffitt 1 3 0 0 0 cm 2 /V s , FJg!nfii«3 2 
0Q/D, W^iftKl. OOxiO^cm" 1 ^^ 

c©«r««^-#f*»jsR uri^ c <t cib<* n/co 
[oioo] jut, im«4iraatcu , r*-^*** 

[0101] «^tt«ffl©»3fc, 3W-flE>»tttt*4 
[0 10 2] gt4K^UfcJ:5Cc v 7CD*-;U 

«^H3eBA*wE»ctH» , c , 500 gohshhk*** 

r>mn$*~C 2 0 5 m V <bt> 5**tt*~Jl/ffi;t,«EE**r 
■T^c CCDfil^, ¥^to&GaA s*-^USR-¥<0*-iU 

tt«tt*Hl 3fc7Sl,fc. ]£BBEr4>. *->wt>nE. 
ouBStiUt i o o o c«±cc*5i^r fe/hs < gn/cas 

i o o-i 8 o o ci^5se*^nitg^^'Sigaccj^ 

Wtttffltt5Ci3&iiM^4o/c B AHUM 
-CO^te, -6 0TITfcraiBtttt< % (E^SSffiH-C 

[0 10 3] (Jt««5.) 
HffiMl 7<hl^«tC, ita2-f>^©GaAsa«©« 
ffi(C/>K-y<DAI 0 . a Ga 0 .z As 0 . t Sb 0<< 4 

1. 0 /zmJ&gStt/Cp ^CC-/> K-^ I tio.b Ga 
a.z As^l5 0A^t/c o ^C, y>K-7'<DA 

lo. 8 Ga 0 . 2 Aso. 6 Sbo.4 £5 0 0 AJ&fi£-£ , 
$?>Mt';7l(i:L/tGaASa. 6 Sb 0 . 4 ^ 1 0 0 

0^e>n, COIn B ., Ga 0 . 2 AsIi^S^lil 
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g<Dfi!te2 0 0 0 cm 1 /Vs, hfitfiffitt 1 1 0 
OQ/D, l^«Rtt, 1. 8 9XlO l, cm" 3 T$)o 

ifi % *©*->HH*«EB. 30mVi^3< 1 A^ig 
Ja«2. 2 kQt*f(C**ofe. £fcfiBaSJ4{CO<,> 

[0 104] (USSffll 8) 

>^©GaAsK«©*mK:MBEi6K:<fe0»-Hb^» 10 
^ttlilt/^K-^AU., Ga 0 . 2 As 0 .4 S 
Sb..,i*l. 0Mmfl»3*fc. 3CK*«WI4Lr 
y> F-:/I n„.ssGa,. J5 A s£l 5 0 AJSRSS-tt 

/Co mr.{t&to*m#mti,xs>v-'?<DA\ 

o.s Ga 9 . 2 Aso.uSb 0 . J5 ?:500A^t k 3 
v y'M iltGaAso.isSbo.ss^l 00A 
dEfiSthfc. COI n..„Ga.. ja As»»0«^»» 
l£<Dffitt 1 4000 cm 1 /Vs. FJ6iaffitt3 6 
0Q/a fS^jaSO. 83xi0 n cm- 3 tfe^c o 
C©W«««-7-#P*»j58 Wici fcflBSS ftfc. 20 
[0 10 5] J£TR H*«4tra«Ccbr*-;b*^-* 

[0106] ««Fatt»a©«3«:. **<D«*fera*4 

[0107] i4^ua^c mmrni 8<d*->i 

*^li3lttA*WIK:»c*t, 5 0 0 G©fiB»«S*» 
ofi&#WC2 0 5mV£C»5**tt*-JUU#«E*« 

M*-«E©«a*<fctt i o o ■cfiLLtefcur fe/hS <S 30 

flHK»2. 3mW/°C*ir£>0, t<DJPHH*> 100- 

1 8 Q-c±<,>5mt^m?&zi5mcm>Tt>miv 
- 6 o °ct < . R^ummwvmm\£<D$> z> 

[0 10 8] (|gtt0!l9) 

fi&2 0^(DGa A sK«<D*ffilCMBEffi&Cj:gSI 
— <t^B5^23W*»<t UT^> F-7*<DA 1 o.e Ga 0 . 2 
As,. M Sb B .ii41 , 0 um^ES3 #/c 0 ^CCC^i* 
Jl<fcLT^> K-^I n..j Ga 0 .7 A s £ 1 5 0 A^S 

OAU.a Ga„. 2 As 0 .7sSbo.js£5 0 0A^? 

■i* S6«C+t^ltLtGaAs,.„Sb B . IJ «:l 50 
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00A/#fi£i*/c o C^Ino., Ga 0 .7 A sMBcom 
lOOOOcmWs, HfflKffi 
«4 0 0Q/D, flmftftl. 04X10 ll cm- i W 

[0109] fcTF\ H*S«4iH««:iy'C*-;b*-iF-* 

toiio] ««Ftt«aa(o«3«: % **©«*fe»»4 

[0111] *4«cs*bfcJ:5tt: % HKfli 9cd*-;p 
SR?IS!SttAA«E(c*H»r % 5 0 0 G<DM$mm*ft 
r>mn*PV 1 5 0mVil^^:#*^-^tH^mEE«rW 
*T£o COKt fW^Ga A s #-Jl/jR^(D#-Jl/ 

cd, *-^a#WE©ias^tra i o o # cfei±cc*5^r 

«<DSa^bfc 1 8 0°CgK£T'£<ffiTT&C<bfc£c 
tt, «^»OflH»tt2. 3 mW/°Cflr& 0 % CCD^-? 

i o o-i 8 o°cic»5se*^ifiB"c* swatch 

C»Tfc^r*4C£;W»&*£fcofc. Sfc, {gain 
WfiBffltt. - 6 0 T!rferaBtt&< , lA^SgiBHr 

[0 112] (SUfeFjl2 0) 

itS 2 ^>^<DGa A slfiOlPCMBE^CcfcO^ 
-ffc^«*aK*JBiOTy>F-^©Al... In,., 
Asc 3 Sbo.7 *1. 0/zm^^/c o ;fcCC4^lf* 
liir^^K^^I n 0 .» Ga 0 .2 As 0 ,, Sb 0ll 

ry>F-^*CDA 1 In 0 . 2 As 0 .3 Sb 0 . 7 £5 
OOA^S^^/c, C(DIn 0 . B Ga 0 .2 As,., Sb 
o . , «W©«iF-»»ie©ffl« 15000cm 2 /Vs. 
FffitSiffitt 3 0 0 Q/d *?«K0 . 9 3X10 

1B cm- J r$>o/c 0 ccw»ai»*^#F*jgjsSLrii* 
[0113] ns6^9 ±mmicisx*->im*& 

[0 114] BR*ttttftlil©«3CC, *^-©1#ttJi«4 
[0115] I4{csi/d^c > HJBW2 0(D^-;U 

m*\m&*Jinmcm>x. s o o GCDmrnmrnzm 

T^>o C(Dffl«. ¥ftftftGaAs*-;l/*W-;l/ 
a^«BE©2«£Ui<Offl'C**. *-MH*«EE 

fii<DSa^fbfe^5WI 1 7 1 8 0 °Cm&£T± 
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<ffiTT£d£fc&< . afitfc^ttK&tiTi^citf 
7c„ tlitlftft 5 -*-;U KM-C^fl|*-;l/ b'LX 
KftL&JRTtt. 5$yfciJt©<3gfctt2. 3mW/"C!fC$> 

•)> cornet. i o o~i 8 o'ct^^u^aimv 
$> 2>nu<x.fti,>x i> &mx t? -5 c <t 6 #>£ ft /c„ 

£rc. fiiB«r©«Effl« - 6 0 •C-CfcFflS«/j:< . Et,> 
o*~*ftf;tf|JEEft<*« < BP%^ij®S-c. *>oijgjt 

[oiie] amme) 

H#fe#J2 0 <t|3JHS{C, ^F-T'OAl,., In,., A 
So., Sb,, 3 *1. 0 umf&mZittc. ^/>K- 
7'In,., Ga,, As... Sb,., £15 0Aj&g3 
tt/c. ^>F-^©A1,., In,., A s„., S 

bo., £5 0 0 A^g$if/c„ CCDfiSS?5Jg©*ffi** 
ni?-tt«< . hffitnfilii 1 0 5 0 Q 

. n*mbgi£2 2 0 0 cm 1 /V s ti&,fc. H 

«El/fciC5. ^Otf-JUdWJfllltt. 3 0mV£/h 20 
3 < . Xtimmt 2. 1 k Q £ o /c. * fcS 

CO 1 17] <j|J60»2 1 ) 

Il2-/>fOGaAslft©aiiCMBESK:J:t)^ 

-it&®imm&mtLxs> f--?<da i „.. in.., 

A St.,, S b 0 .j,4 1 . 0 Mmf&BSiffc. iK&c^zH* 
Iilt>->F-^In,., Ga„, As,., Sb,., 
* 1 5 0 A^Jtfc. &tc. »-<t^»*«»fl:»4 30 
T/>F-7'OAl,., In,., As,.„Sb,.„lr5 

0 0AlSES3tfc. COIn,., Ga,., As,., 
S b . . MWD'm&ftth&.omZ 1 5 0 0 0 cm' /V 
s . hSCi{S«2 9 0 Q/D, m^jgSO . 9 6 x 

1 o^cm-'-c&ofco ccmms-wmw^rnhx 
[oi is] wt, mrnmQ tmmtcisXfr-jm**: 
[0119] wm.\m.\a<om.3vc. m^<D^mm4 

{C7nL.fc 0 40 
[0120] *4(C*Cfc=fc i 5{C > HSfc092 l©*-^ 
3R^B5e»A*WE(C»t»-C. 5 0 0 G©SBl£ffig£H!r 
o^l?*-C2 1 5mV<tt^^#^*-;Kn^)m(I?r# 
t©fii«. TOWftGa A s jfr-.it/Jf^f©*--^ 
a*«E©2fiStU:©ii'C»*. #-Jl/HtfJ«JI 

©aa^tanssCT 1 7 ina^tM^ < . 
*©«s^tfc*fli« 1 7 tmmic 1 8 0 -cfies-c^ 
<{5T-r*ci*>tt<. aKttffttK«tirc>4ci*J 

•MTFlyfc*^*. &&&©<£!!;«: 2. 3mW/-CiT* 50 
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0. C©*^W. 1 0 0~ 1 8 O'Ctl.^U^oimx 

&zi^UKtfi^xi>mmxiiz>c.±ifiwhij>tur>tc < , 
ttc. &umx<D&jmt- 6 o -c-cfcp^gi«^< . 
ffl£wmxmm&<D$>zcta&t}i!>>-,ft. cv&wc* 
mi<Df%m&zmi>xi'pm2titc*~)im*iz. m^-x 
©^-jun^ma*^* < m^nmmx. &r>mu$x 

[0121] (HSS0H22) 

fig 2 -f> ^© G a A s SS©«ffitC M B E <fc ») fil 
-<b^*«»)l£L.-Cy>F-7 , ©A 1 o.. In,, 
As,.„Sb,.,,*l. 0 umJ8,&2Mtc. 
iilty^F-'/I n,., Ga,, As,, Sb,., 

*i 5 0AfiSgs#/c„ ^{c> m—it&M*m&m±L 

XS> K-7VDA 1 ,, In.., A s,,, S b,, s £5 
0 0 Ajj£g)£B3H*fc. COIn,, Ga,, As,, 
S b . ,ffJg©«^«lS©ffl« 1 6 0 0 0 cm' /V 
s . hStfifilW: 2 7 0 Q/D. m^-iSSO . 9 6 x 
lO-'cm-'Tib^fc. C©«M««^#F£ffi5(&L,T 

[0122] «T. HI6099 £PI^cL-c*-;b^* 

[0123] M#tt«f^tH©^3 CC. **-©*WtB*4 

[0 124]i4KSWc±^K, *SS0!I2 2©*->>U 

R^iKet&A^wEK^^r. 500 G(Dwamm.*m 

■OWM1PX2 3 0mV£l^^:*ife^-^tn^m)I*W 
C©fiKi. WWftGaAs*-^©*-* 
l±l^®E©2fg«±©fil-C$).2. 0 g/c. *-;vtb^mE 

oumgtmmmm 1 7 tigwjc/j'n* < . g/csemsta 
<»©aS^t&flS§W 1 7 £|@]«S{c 1 8 0 -ces^-c^ 

•lffl/*:*FB. MuKflk®flkft»2. 3mW/°Cire* 
<3. C©^-?«. 1 0 0-1 8 O-Cit^fif^Pjtgf 
* & itSStOH i T t> &mx # C £ 6 *^ <!: ft o /c„ 

eafflij-c©ffiffl«- 6 0 ■crfcWHtta < . 

aS®HT{iffitt©$>SC£*st>*>o/c 0 C©<fc-5(C2|s: 
©^-;Hn*SE*i^:^<fi|i^ii,®e-c. *>o^a*r 

[0 12 5] (»feW2 3) 

0MM2 ^>f©Ga A sS«©^lBK:MBEffi{CJ:Dm 
Ht^iftli Lt » K - 7-0A I , . , Ga,, 
As,,,Sb,,,4 1 . 0 ymSSSS-S/c. ^(CSb© 
&ZmttL, lI?i/cWM3tifc. ^{C. Sb©M 
*f£*>#>££|BJB$«: I n©^* 1 M-T-S/cWflgWOfc. 
?l*i^tAsM«l. ^ttlibT^>F-7-I 
n A s £ 1 5 0 AfiSS3ti-5t„ HO I n©^^ 1 

M.*mtcVMM b. I n ©J8BW*-t»«>* 4 mmc S b © 
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#m±LXS> F-:/<DA lo.. Ga 0>J As 0 . 16 Sb 

As 9ll8 Sb 0 .M^l 0 0 Al&gS-ti/Co COInAs 
^CDS^i&ScDfiI« 2 1 0 0 0 cm 2 /Vs t 
hS$t«i2 0 5Q/Q IT-iggO. 97xi0 18 c 
nr't^^/Co InAsiiAU., Ga 0 . 2 As 0 .i* 
Sb 0 .,4/iO[)^H^ I n-SbCD^a^^-r^Ci 

[0127] mmtimmoms oc, ^^^^4 

[0128] ^4^L/c<fc^^C, ^#12 3<D*-;l/ 
*^&*SteA^1IJECCSH>T . 5 0 0 G<D&3fcSK**# 
■^IW*T2 6 OmVi^O^&^-^tfJ^mjE^W 

o^a^tt^ffiw i 2 tmmx*$>K> . i o o °c«±cc 

£{fc ^HjteW 1 2 <b RISK: 1 5 0 -<3Ifi* r ^ < ffiT-T 20 

/c^T-«. «ttt«[(D»a«2. 3mW/°C*rc&*K C 
©S^ftt* 1 0 0-1 SO^Cil^ffiJfc^FnJffi-Ci-SSf 

(Sfiffjroffleflaw- 5 o-crfcpgjsn«c< % jrojaaoB 

«Htefc«tf>r*i». 30 

[oi2 9] (mmm2 4) 

m&2 jy^CDGa A sg^OStffiCCMBE&teicDffl 
Hfc^iftli Ut^> F-^<DA 1 o.. Ga 9 , 
As 0i „ S b 0 . sa * 1 . 0 MmJ&g£t*fc 0 :&CCS b <£> 
#*JKI*U lH^-JB^WJafiSlf/c. &Ct\ SbOi 
8**^4 tmmc I n©^lITI/cWMl/Co 
?lt&itA s iGa^llfl, ^»#JB<bUr-/>F 
-^In„., Ga 0 . 2 As* 1 5 0 AfifcfiSttfc. ^ 
iC ( BO'In^lSWcWU InOJBW* 
&&Z±mmcSb<Dfr%ffi$iLtc 0 Sb4 1W»)B 40 
»^Wi{*liOty>F-7'©Al 0 . 8 
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Ga 0il As 0>JI Sb 0 . 68 ?:500A^S$^ ££>&C 
+ t^l<i:ltGaAs ? . J , S b 0 . 68 £l 0 0 AflSEfi 
3i*/c 0 C01n o ., Ga 0 , A s WWOMrf-^W&O 
«1 6000 cm J /Vs, h&infilte3 0 0 Q 
«^«ffi0. STxiO^cm-^*^ In 
□ .. Ga B>I AsliAlo., Ga 0 . z As,. 3I Sb 
o.sslfCDWHCC I n-Sb©IS^*J^-r*CiK:J: 
o T*T-#«&Ktt*««cfij± L/ /Co 

[0130] &tr. mMM4 tmmicuxfr-jim**: 
[0131] m^mmmomsic, m^<omE\m4 

demote. 

[0 1 3 2] ^4^0/Ccfc^CC, 9mW2 4<D*-)\, 
*^ttJtt&A#«E«cSH»T. 5 0 0 GOfiBESffiffi*S!p 

-T£ 0 COffitt. ¥Wj:GaAs*-;l/i^*-^ 

OS^tt^Jfetftf 1 7 cbl^MUr* 9 . 10 0 -cfiLbcc 

^ithmmm 1 7 <t imtRcc 1 8 0 -cms* err 

/c 0 *8*W&5^*-^FSr«)ii*--;uFLr»fPL/ 
1 0 0-1 8 0"Cil^S£*^nItB"C**ie 

i&um-ecomate - 6 o # cr*>raH«a< % eoss® 

[0 133]«±, cn*r-CDS***<f:^^6ai- 
7>^A, BtecfctfCtt, Attiaffi»tt3&s#»CC«ti. 

[0 134] 
C*l ] 
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